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and Oxygen at the Surfaces of Iron, Cobalt, Nickel, and 
Copper Oxides 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, pp. 566-575 


TEXT: The kinetics of the isotopic exchange between molecular oxygen and 
oxygen at the surfaces of iron, cobalt, nickel, and copper oxides were 
investigated. The measurements were made statically by using the continuous- 
flow apparatus shown schematically in Fig. 1. Oxygen containing an excess 


of 018 was prepared by electrolysis of water containing 4 at%0'°, The 
specific surfaces of the oxide catalysts were determined by the BET method. 


The following values were found: C020: Te7 n°/g; Fe,0;: 27-2 n*/g; 
NiO: 7.8 m/e; CuO: 17.6 n“/g. The exchange of oxygen between molecular 
oxygen and solid oxides at 10 - 30 mm Hg and 100 - 400°C is a complex 
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process. The Fe,0, surface is homogeneous with respect to the exchange 


reaction, while the surfaces of Cos ys NiO and CuO are inhomogeneous in 
this respect. The isotopic exchange <cf oxygen with Fe 055 NiO, and CuO 


is illustrated in Table 1. A graphic representation »f isotopic exchange 
as a function of time is given in Figs. 2-5. The kinetics of the exchange 
between gaseous oxygen and oxygen at the surface of CoO,» NiO, and Cud 


cannot be described by an equation of first order. Herefrom, the authors 
conclude that the surfaces of these catalysts are inhomogeneous. The 
isotopic exchange with Feo0ss however, fits an equation of first order. 


Fig. 6 shows log(1 ~ F) as a function of the time of exchange in the case 


of Fe,0z. F =a IGe - c)/(e -c oo)? where C. = poucenteation of 018 on the 


surface of the lattice, C = Sr eeieee ion of o in the gas, C= con- 


centration of o'® on the surface of the lattice at equilibrium. Fig. 7 
shows the changes in the activation energy of isotopic exchange along the 
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surface. The reactivity of the oxides with respect to isotopic exchange 
changes in the same degree as their ee See in hydrogen 
oxidation, i.e. e040? Rio s Rano SR Fe,0, rR y 50s The rates of 
isotopic exchange and hydrogen oxidation are functions of the concentration 
of the oxygen adsorbed at the catalyst surfaces. S. M. Karpachev, 

A. M. Rozen and S. 2. Roginskiy are mentioned. There are 7 figures, 2 
tables, and 14 references: 10 Soviet, 4 British, and 1 Japanese. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 


(Physicochemical Institute imeni L. Ya. Karpov) 


SUBMITTED: September 26, 1960 
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1. Khimiko-tekhnologicheskiy institut im. D.I.Mendeleyeva, Moskva. 
(Potassium sulfate) (Vanadium oxide) (Oxygen) 
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AUTHORS: Makarov, A. D., Boreskov, & Ke, Dzistko, V. A. 
Meese ee 


TITLE: Chemical composition and catalytic properties of silicon- 
zirconium catalysts 


PERIODICAL: Kinetika i kataliz, v. 2, no. 1, 1961, 84-93 


TEXT: Basing on the fact that the catalytic properties of oxide mixtures 

are not additive, the present work studies the chemical nature and 

catalytic properties of silicon-zirconium catalysts, md whether this 

deviation from additivity is due to different accel::ation of the 

4ndividual reactions by the components (a view hel¢, e.g.) by B. B. 
Corson, et al., Ref. 1, see below), or to the che ical nature of the A 
catalyst being changed by interaction between the cwo components. The 

following catalysts were prepared: (1) Silica gel by hydrolysis of the £ 
ethyl ester of orthosilicio acid, and ignition of the precipitate at 

500°C; (2) ZrO, by precipitation of 2r0Cl, with NH, and ignition of the 


precipitate at 500°C; (3) mixed catalysts by joint precipitation of zrocl, 
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and the orthosilicic acid ester with NH, from aqueous-alcoholic solution, 


hydrolysis of the precipitate, and ignition; component ratios of the 
mixture and temperature of ignition were varied; (4) mechanical mixtures 
of the two components. The structure of the Si-Zr catalysts was examined 
by (A) X-ray analysis. Results obtained were: (a) Zr0, crystallizes 


at 400-450°C in the tetragonal variety which at 500°C passes over to the 
monoclinic variety; (vo) silica gel ignited at 4000°C is amorphous; 
(c) jointly precipitated Si-ar mixtures containing up to 15% Sid, after 


ignition at 500°C exhibited the structure of a solid solution which 
decomposed after ignition at 1000°C and was re-formed when the temperature 
dropped below 1000°C. (B) Infrared spectrometric analysis in an WX". -2 


(IKS-2) spectrometer in the range 2000-600 on™ ' gave the following results: 
fear . -1 
(a) Silica gel shows absorption bands at 1170, 1100, and 610 cm ; 


(b) Zr0, one at 135 em” |; (c) the spectra of mechanical mixtures were 


additive; (d) samples obtained by joint precipitation had different spectra 
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than the initial substances; the 735 and 810 on”! bands disappeared, and 


new bands appeared at 1060 and 960 ome The formation of an approximately 
_ equimolar chemical compound from the two components was established. 

ZrO, contained approximately 0.5% of structure water, silica gel, about 

1%,°and the jointly precipitated equimolar sample, 3%. Acidity was 

determined from the color change of an indicator, and the number of 

acid groups on the surface by titration with butyl amine. Silica gel and 

2r0, are only slightly acidic, produoing a color change of the acid 


indicator at pK = 4. The Si0,.Zr0, samples produced a color change at 


pK = -8.2. The catalytic activity was measured in a continuous-flow 
apparatus for the following reactions: (I) Preparation of divinyl from 
a mixture of 72.1% ethyl alcohol, 21.7% acetal, and 6.2% H,0 at 340°C. 
Table 1 shows the results obtained with the pure components and their 
mechanical mixtures, Table 2 the results for Si0,.Zr0, catalysts, and 


Table 3 those obtained with these catalysts after treatment with water 
vapor. (II) Decomposition of ethyl alcohol (Table 4) and isopropyl 
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alcohol. (III) Condensation of acetal (Table 5). The results obtained 
were: (a) The non-additive catalytic properties of jointly precipitated 
Si-Zr catalysts were confirmed. This non-additivity is due to chemical 
combination of the components. (b) The number of acid groups on the 
surface of the equimolar sample and its catalytic activity decrease on 
heating to 800°C. In dehydration of ethyl alcohol, its catalytic activity 
is proportional to the acidity. (c) The condensation of acetal does not 
depend on the temperature to which the catalyst was heated. (d) The 
dehydration of aldol, as of alcohols, takes place at the OH groups on 

the catalyst surface and, therefore, decreases after ignition of the 
catalyst. The authors thank L. A. Ignat'yeva and Z. T. Orlova for taking 
and evaluating the spectra, and M. S. Borisova and li. V. Kostyukova for 
the acidity measurements. There are 6 figures, 5 tables, and 11 refer- 
ences: 5 Soviet-bloc and 6 non-Soviet-bloc. The references to English- 
language publications read as follows: B. B. Corson, H. E. Jones, 
Welling, Hincley, E. E. Stahly, Ind. Eng. Chem., 42, 359, 1950; R. E. 
Geller, Lang, J. Amer. Ceram. Soc-, 32, (12 Part. II) 167, 1957. 


ASSOCIATION: Fiziko-khimicheskiy inatitut im. L. Ya. Kerpova 
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| Legend to Table 3: (1) sample number, (2) composition of catalyst, moles, 


yields of main reaction products, molej; (a) ethylene, (b) divinyl; 
heat treatment; (c) temperature, (d) duration, hr, (53 preset ° 

: conditions for treatment with water vapor, (6) crystal structure, 

nee resinified, (&) ditto, (9) untreated, (10) solid soiution, (11 

/ (12) samples, (13) solid solution. 


) amorphous, 
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Legend to Table 5: (1) sample number, (2) compos ay 
(3) heat treatment, (a) temperature, (bv) duration, hr, (4) yield of 
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“* Istruature, (6) monoclinic, (7) amorphous, (8) solid solution. 
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AUTHORS: Mishchenko, Yu- A.,-Boreskov, G. K., Kazanskiy, V. B., 
Pariyskiy, G. B- 


TITLE: Effect of ionizing radiation on the catalytic and magnetic 
properties of titanium dioxide 


PERIODICAL: Kinetika i kataliz, v- 2, no» 2, 1961, 296 


TEXT: Several papers published in the course of the last years studied the 
possibility of changing the catalytic properties of solids under the influ- 
ence of high-energy radiation. Xohn and Taylor (Refs. 1, 2) observed a 

considerable effect of gamma and neutron radiations on the catalytic proper- 
ties of Al,0; and of catalysts on SiO, basis (Ref. 3) in the isotopic H - D 


exchange. It was the purpose of the present study to investigate the effect 
of gamma radiation on catalytic and magnetic properties of Ti0,. The cataly- 
tic properties were studied by H - D exchange} the magnetic properties by 

electron paramagnetic resonance. The T10, samples consisted of anatase with 


specific surface of the order 130 m°/g- Tid, was heated to 500°C for several 
Card 1/3 
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hours at 107? mm Hg prior to irradiation. The samples thus treated exhibited 
no marked catalytic properties at o°c. They were now irradiated with gamma 


rays of Co 2 in yacuo at the temperature of liquid nitrogen with 120 r/sec. 
The integral dose was about 1.7°100 ry. The irradiated samples showed high 
catalytic activity at the temperature of liquid nitrogen. The catalytic 
activity was increased by at least 3-4 orders of magnitude. Heating of the 
irradiated samples to O°C considerably decreased the catalytic activity. 
The constant of the reaction rate at 0°C 1 hr after thawing was by about two 
orders of magnitudes smaller-than at the temperature of liquid nitrogen. 

The Ti0, samples heated in vacuo at 500°C showed no signal when the epr 
spectrum was taken. At the temperature of liquid nitrogen, the samples 
irradiated gave a signal with well-resolved hyperfine structure, total width 
400 oexrsteds, g factor approximately 2. The signal does not change if the 
sample is stored at the temperature of liquid nitrogen. Short heating to 
room temperature reduced intensity and changed the shape of the signal. 

When the samples were kept for 1 hr at room temperature the signal became 
stable. This parallelism in the changes of catalytic activity and epr signal 
was also chservable in silica gel (Refs. 3-5) and 41,0; (Refs. 2, 6). It 
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may be concluded therefrom that irradiation gives rise to the formation of 
centers (defects, radicals) that cause the increased catalytic activity and 
the epr signal. The authors are now studying more thoroughly the changes of 
the epr signal and of the catalytic activity in the annealing of TiO, samples 
and under the action of various gases. References; 1) H- W. Taylor, E. d. 
Kohn, J. Amer. Chem. Soc., 79, 252, 19573 2) E. H. Kohn, H. W. Taylor, J. 
Phys. Chem., 63, 500, 1959; 3) B. H.- Kohn, H. W. Taylor, J. Phys. Chem., 63, 
966, 1959; 4) E. H. Kohn, private communication on the 2nd International 
Congress of Catalysis, Paris, July 1960; 5) V. B. Kazanskiy, G. B. 
Pariyskiy, V. V. YVoyevodskiy, Dokl. na II Vsesoyuznom soveshchanii po 
radiatsionnoy khimii (2nd All-Union Conference on Radiation Chemistry), 
October, 1960; 6) V. B. Kazanskiy, Yu. I. Pecherskaya, Zh. fiz. khim-, 34) 
477, 1960. [Abstracter's note: Complete translation of the original paper- 
.- There are 6 references:.. 3 Soviet-bloc and 3 non-Soviet-bloc. The 3 refer- 
ences to English language publications are given in the text of the abstract. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 


SUBMITTED: February 15, 1960 
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AUTHORS : Keyyer, N.P., Boreskov, G.K., Rode, V.V., 
Terent'yev, A.P. and Rukhadze, Ye.G. 


TITLE: Catalytic activity of organic semiconductors. 
: I. Polychelates : 


PERIODICAL: Kinetika i kataliz, v.2, no.4, 1961, 509-518 


TEXT? -The authors investigated various classes of organic. 
polymers in order to establish the catalytic capacity of organic: 
semiconductors and the relationship between their electrical » 
conductivity and catalytic activity. The present work deals with 
polychelates of a given structure whose electrical conductivity 
varies by more than ten orders, depending on chemical composition. . 
As: regards chemical composition and structure the polychelates , 
were of two types: 1) the sulphur atoms constitute the electron 
donor and, together with the metal, form the chelate group, which 
is connected with the radical by the =N-C group 
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The polychelates were synthesized through the interaction of 
equimolar aqueous solutions of the metal acetates with soda 
bis-dithiocarbamates R, (NHCSSNa) : the molecular weight of the 


polychelates was 53 x 10> to 07 x 10°. The activity of twelve 

Ni, Cu, Co, Zn and Cd polychelates was studied 1n the decompesi tion 
reaction of 93% pure hydrazine hydrate at temperatures from 74 to 
104°C. The Ni. Cu and Co polychelates displayed the highest 
catalytic activity, 100 times greater than that of NiO and Nis 
semiconductor catalysts; the Ni polychelate R.Ni (type 1) had the 
highest activity and remained stable even after exposure to air; 

Zn and Cd polychelates displayed no activity at 104°C. The i 
organic radicals had marked and varied effects on the catalytic 
activity of the polychelates. The catalytic activity of N2 
polychelates was affected most; the highest activity was displayed 
by Ni polychelates with the organic radical R, and by Cu poly- 
chelates with R,; the activity of the Co polychelates was affected 
only slightly by the organic radical. Although the results do not 
disclose any relation between the volume electrical conductivity 
6950 (ohm: cm)~# and the catalytic activity of the polychelates, the 
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pronounced effect of the organic radical on catalytic activity 
indicates a dependence of such activity on the electron state of 
the metal, which is conditioned by the donor groups and the organic 
ratiical entering into the composition of the polychelate Trote 
suggested that the electron effect on catalytic activity wilt be 
better understood when more is known about the regularities in the 
change of the surface electrical properties of the polychelates. 
Acknowledgments are expressed to 2. V Zvonkova’ V M Vozzhenn:kov 
and L. I. Badzhadze for data on the electrical conductivity of the 
samples and valuable advice. There are two tables, 6 figures and 
10 Soviet-bloc references. 


ASSOCIATION: Institut kataliza SO AN SSSR Khimicheskiy fakultet 
MGU (Institute of Catalysts SO AS USSR. Chemical 
Faculty MGU)} 


SUBMITTED : May 22, 1961 
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AUTHORS: _ Pox eskov 2G:Khi 4 Fopovekiyy V.V. 
TITLE: Mobility of the oxygen of solid oxides 


PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 657-667 


TEXT: It is important for elucidating the reaction mechanism of 

oxide oxidation-reduction catalysts to investigate the reaction 

of oxides with oxygen. New opportunities for such investigation 

are provided by the use of the oxygen isotope, giving quantitative 

data on the oxygen mobility in surface and deep layers and its 
participation in catalyst-surface reactions. The authors discuss 
first mechanism and kinetics of exchange between molecular oxygen 

and oxide oxygen. The scheme of this exchange is given by ae 


(Ia) 


(Ib) 


(IB) 
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Adsorbed molecular or atomic oxygen ions are produced. The latter 
can exchange with oxide-lattice oxygen ions either with 

participation of oxygen defects (vacant oxygen sites in the lattice) 

or with definite displacement of crystal boundaries. The first 

case involves oxygen-atom displacement, the second does not. 

Assuming that displacements are equally probable over the whole 

surface and denoting by v_ the number of displacements in unit 

time, expressed in monolayers, and by n_ the number of 

displacements in time 1, the degree of exchange x, expressed 

in monolayers, is given by HK 


“ane. 


Where 


—{ 
n+(a—s}+ a(n —2) + a(an—3) + 9 


w= 
(x) a 
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The mechanisms considered give different forms of x versus 

curves and the authors give some examples taken from their 

previous work (Ref.4:.Kinetika i kataliz, v.1, 1960, 566) for 

CuO, Coz04, Nid, Feo0z3 and V,0;.. The order of reaction with 

respect to oxygen for these oxidés (except NiO) was found to be 

over 0,5. This indicates that the rate-controlling stage for 

exchange which is associated with the participation of molecular 

oxygen is either the oxygen adsorption or the conversion of the 

adsorbed molecular oxygen ions into the adsorbed atomic ions. A 

comparison of the rate of isotope exchange of the oxide oxygen with 

that of the homomolecular exchange of oxygen catalysed by oxygen 
06 , 928 <> 9916518 A 


2 * 20° 0 


(from published data, e.g. Ref.5: A.P.Dzisyak, G.K.Boreskov, 
L.A.Kasatkina, V.Ye.Kochurikhin, Kinetika i kataliz, v.2, 1961,386) 
Sives further information on the nature of the rate-controlling 
stage, For Fe203, Cr203, NiO, V205 and V905 with alkali-metal 
sulphates as promoters, the rates of the two reactions, their 
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activation energy and order with respect to oxygen are the same, 
Consequently, either molecular-oxygen adsorption or conversion of 
adsorbed molecular into- adsorbed atomic ions can be rate controlling, 
For MgO and ZnO no definite conclusions can be drawn, Since 
electron exchanges are involved, the Fermi level of the oxide should 
affect the isotope exchange but other factors tend to mark the 
effect, Only indirect evidence on this is available from 
variation of the stoichiometry of oxides by preliminary high~ 
temperature treatment and influence on exchange rate of 

introduction of cations of a different valency into the oxide, me 
At high temperatures the depth of exchange embraces a considerable ¢ 
part of the oxygen in the oxide crystals; the problem of allowing 
for oxygen diffusion inside the oxide is similar to that of the 
non-stationary heating of a solid immersed in a liquid; the 

authors used a published approximate equation (Ref.9: P,Carman, 
RoHaul, Proc, Roy. Soc., v.222A, 1954, 109) for treating their 
experimental resuits, At 800°C the diffusion coefficient values 
for oxygen in Coz04, CuO and Feo90z3 were 1.7 x 1075, 1.5 x 10714 

2x 10715 (activation energies 76, 130 and 100 kcal/mol) 
respectively . that in Vo905 at 523 being 2 x 10-13, The 
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comparison of mobility of surface oxygen is complicated by the 
order of reaction and activation energy being different for 
different oxides, Mobility can also depend on the preparation of 
the oxide, Published data show that the surface-oxygen mobility 
in fact varies within wide limits. The lowest exchange rate is 
possessed by oxides with cations having 0, 5 and 10 d-electrons, 
the lowest by those with an intermediate number of d-electrons, 
Differences in catalytic activity are less marked but similar in 
character (except for copper oxide), The data show that the 
escape energy of electrons is not the main factor determining the 


activation energy of exchange, The authors show that the exchange N 
rate passes through a maximum, depending on the heat of the re 
reaction 


L 

ty % + 
and that for oxides highly active in isotope exchange cations of 
different charges must be present during exchange, If the 
Stationary oxygen content of the catalyst differs considerably from 
the equilibrium the direct relation between catalytic activity and 
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oxygen mobility, which otherwise prevails, can break down. The 
observed high rates of adsorbed and lattice oxygen transfer of 
oxygen-isotope exchange with oxides cast doubt on the idea that 
catalysed oxidizing reactions occur through reaction with adsorbed 
rather than lattice oxygen. The large variation in oxygen mobility 
of most oxides, even within the monolayer of surface ions suggests 
that the negligible transfer of oxide~catalyst oxygen into 
oxidation-reaction products should be attributed to the fact that 
only the small proportion of oxide-surface oxygen with a definite 
bonding energy participates in catalytic oxidation reactions, 
S.M.Karpacheva, A.M.Rozen, E.Kh.Yenikeyev and A,P.Dzisyak are 
mentioned in the article in connection with their contributions in 
this field. There are 6 figures, 2 tables and 16 references: 

9 Soviet-bloc and 7 non~-Soviet~bloc. The four most recent 
references to English language publications read as follows: 
Ref.3: E.R.S.Winter, Adv. Catal,, v.10, 1958, 196; 

Ref.1l: E.R.S.Winter, J. Chem. Soc., 1955, 3824; 

Ref.14; D.Dowden, N.Mackenzie, B.Trapnell, Proc, Roy. S0C., V».257, 
1956, 245: Ref.153 D.Dowden, Wals. Trans. of Second Internat . 
Congress on Catalysis, Paris, 1960. 
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ASSOCIATION: Fiziko-khimicheskiy institut im, L.Ya.Karpova 


(Physico-Chemical Institute imeni L.Ya.Karpov) 
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AUTHORS s Boreskov, G.K,, Vasilevich, A.A. 


TITLE: Effect of oxygen on the catalytic activity of 
platinum films in isotopic hydrogen exchange reactions 


PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 679-683 


TEXT: Using an apparatus described previously (Ref.4: Kinetika i 
kataliz, v.1, 1960, 69), the authors examined the effect of oxygen 
poisoning of Pt film catalyst in hydrogen adsorption, isotopic 

hydrogen exchange in molecular hydrogen and in isotopic exchange 
between chemisorbed and molecular hydrogen. Adsorption curves of 
hydrogen and oxygen at 90°K and at pressures varying from 

1 to & x 1072 mm Hg on freshly prepared Pt films showed that in both s 
cases there is initially a rapid irreversible adsorption which is XO 
then followed by a slow and reversible one, The irreversibly 

adsorbed oxygen has a maximum cover corresponding to 67% of the 
available catalyst surface area, Tests on hydrogen adsorption 

by Pt films previously exposed to oxygen adsorptions of 3, 10 and 

67% showed that oxygen behaves as a poison of Pt film with respect 

to the rapid initial adsorption of hydrogen but that the total 
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adsorption of hydrogen, i.e. the subsequent slow and reversible 

adsorption, increases, The mechanism of the process is such that, 

whereas at free points of the Pt film surface one hydrogen atom is 

adsorbed on each free point, two hydrogen atoms attach themselves 

to the surface points already occupied by one oxygen atom, 

presumably leading to the formation of 1 water molecule, The 

total quantity of hydrogen adsorbed on such oxy gen-poisoned = 
Pt films is N = 1+ 99,, where 9 is the proportion of 
catalyst surface covered by oxygen i oe Tests of tritium 
adsorption and isotopic hydrogen exchange with molecular hydrogen 
on oxygen-poinsoned Pt film catalysts at 90°K and under hydrogen 
pressure of 0.1 mm Hg, showed that there is no change in the 
velocity of isotopic exchange at the points of the catalyst's 
surface not occupied by oxygen atoms, i.e. that oxygen has no 
effect on the catalytic behaviour in this respect of Pt films, 

This conclusion is further confirmed by test data obtained for 
isotopic exchange in molecular hydrogen at the temperatures of 

78 and 90°K and at test pressures of 0,01, 0.1 and 1.0 mm Hg- 
However, at higher oxygen concentrations on the catalyst‘s surface, 
a drop was observed in the catalytic activity with rising 
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concentration of oxygen atoms. There are 5 figures, 1 table and 
k references: 3 Soviet-bloc and 1 non-Soviet-bloc. The reference 
to an English language publication reads as follows: 


aaa O.Beeck, A.Smith, A.Wheeler, Proc. Roy. Soc., v.Al77, 1940, 
2. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L.Ya.Karpova 
(Physico-Chemical Institute imeni L.Ya.Karpov) 
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AUTHORS: Dzisyak, A.P., Boreskov, G.K., Kasatkina, L.A., 
. * See 
Kochurikhin, V.Ye. 


TITLE: Influence of additions of alkali-metal sulphates on 
the catalytic properties of vanadium pentoxide in the 
oxygen isotope-exchange reaction 


PERIODICAL: Kinetika i kataliz, v.2, no.5, 1961, 727-731 


TEXT: The authors report their investigation of the catalytic 
activity of vanadium-pentoxide preparations, with additions of 
analytical reagent purity sulphates of lithium, sodium, potassium, 
rubidium or caesium (0.1 mol per mol of V205) as promoters, in the 
temperature range 400 to 480°C and 40 mm Hg oxygen pressure. 

For potassium sulphate mol fractions of 0.025 and 0.05 were also 
tested, pay ere veed Peis Be apparayas used to study the homomolecular x 
reaction + 0518 = were described in an earlier 
paper (Ref. opt Kinetika i peter v.2, 1961, 386). Furthermore, 
the isotope exchange of each of the preparations with molecular 
oxygen was studied when no homomolecular exchange was taking place. 
Results are compared with those for pure vanadium pentoxide 
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obtained previously (Ref.3: Kinetika i kataliz, v.1, 1960, 229 
and Ref.6: as quoted above), Preliminary experiments had shown 
that both the rates R and K, respectively, of the catalyst/gas 
and the homo-molecular follow the first-order equation. When a 
catalyst enriched by a concentration of ol equal to that in the: 
gas is used, R can be calculated from 
2,3 NN,  C%—C, 
R-aS Ww, 8 Gi—cy (2) 


and K from 


K= 75 fe Cy — Cre 


In the case of simultaneous asotope exchange with the catalyst, 
the equation is 


a aie SER 

- Coa — 23g + 4Cig (ct,— it 2 (Cis — Ci)" RoR (3) 
oS ; : vp KR 

Cas iG 2Cis + 4Cy (Cis —_ Cie) 42 (Cis = Ci,)° K—2R 
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In these equations R and K are in g/m2 hour, Np is the 
amount of oxygen in the gas phase, g; Ny that in the catalyst, gz: 
S is the surface of the catalyst charge, m“jy t is tims, hours; 
C¥g, C18 and cig are the 02% proportion in the gas at the initial 
instant, at time +t and at equiiibrium, respectively: 6.18 

c3u, Cay and C¥y are the corresponding proportions of ol ol é 

The activation energy and rate values for the two reactions 

studied were found to be virtually the same. The rates were 
increased by the presence of the promoters, the order of promoter 
effectiveness (present in 0,1 mol-fraction concentration) increasing 

in the following orders LiyjS0O4 .¢ NaoSO4 € KyS0, € RboSO4 & Cs9S04. 
The first increased the rate by 1.2, the last by about 100-fold,. 

Even 0,025 mol of KoSO4 per mol pentoxide gave a considerable xX 
increase in both K and R, which were also found to be linearly 
related to the KoS04 concentration. There are 3 figures, 

2 tables and 7 references: 4 Soviet-bloc and 3 non=-Soviet=bloc,. 

The two references: to English language publications read 4s follows: 
Ref,2: C.R,Kinney, J.Pincus, Ind. Eng. Chem., v.43, 1951, 2880; 
H.Hong, Chem. Ind.,, 1951, 872; Ref.4: Tandy. J. Appl. Chem., ¥.6, 
1956, 68. 
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ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut X 


im. D,.I.Mendeleyeva (Moscow Chemical-technotogiczal 
-Institute im, D,I.Mendeleyev) 
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MARKINA, M.I.3 BORESKOV, G.K.; IVANOVSKIY, F.P.; LYUDKOVSKAYA, B.G. 
Catalytic activity of iron-chromiun catalysts in the interaction 
of carbon monoxide with water vapor. Kin.i kat. 2 no.6:867-871 


N-D '61. (MIRA 14:12) 


1. Gosudarstvennyy nauchno-issledovatel'skiy institut azotnoy 
promyshlennosti. 


(Carbon monoxide) 
(Water vapor) (Catalysis) 
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AUTHORS: Popovskiy, V. V., Boreskov, G. K., and Muzykantov, vy. 8. 
(Moscow) aR 


TITLE: Study of the mechanism of hydrogen oxidation of cobaltous 
cobaltic oxide by the oxygen isotope ol 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, mo.1, 1961, 192-197 


TEXT: The authors studied the two possible oxidation processes on oxide 
catalysts: a) The oxidizing substances react with the oxygen of the 
catalyst; b) the oxygen of the catalyst does not participate in the 
reaction, but the oxidizing substances react with the oxygen of the gas 
phase, which is bound by chemisorption to the surface of the catalyst. 
This reaction mechanism has repeatedly been studied with the help of 018, 
Isotopic exchange between molecular Ons oxidation product, and catalyst, 


however, may lead to errors. The purpose of the present work was to study 


the oxidation of Hy on Coz0, by means of 0 The isotopes were analyzed 


with anMC-1 (MS-1) mass spectrometer. Co,0, was obtained by heating 


) 374 
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cobalt nitrate to 400°C. Three specimens were prepared. Their specific 
surface was determined by adsorption of N, at a low temperature, and their 


catalytic activity We with respect to Hy was determined in the oxygen 
excess (Po - 750 mm Hg, Py < 20 mm Hg). Table 1 gives the following 
2 2 


values: Catalyst Bes rh surface, t, °c W 107 mole H,/om*.b 
- 2 


A 4.4 200 
150 
100 
75 
B Te7 100 
50 
Cc 6.1 = 


The authors studied 3} the isotopic exchange between catalyst and 


atmospheric oxygens; b) the exchange between Co,0, and water vapor in vacuo 
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at 400°C for 4 hr: c) the exchange between water vapor and atmospheric 
oxygen; a) the participation of the catalyst oxygen. a) These experiments 
were made in a continuous-flow device at eed 10 mm Hg. A figure shows 


the fraction of exchanged oxygen ions of the catalyst surface at different 
temperatures. No exchange was observed at 75°C. The decreasing exchange 
rate indicates that the oxygen ions are heterogeneous. >) The water vapor 
was enriched in 018, The isotope analysis of the water was carried out 
according to A. V. Trofimov (Ref. 9) by exchange with CO, and by a mass- 


spectrometric analysis of co... Exchange of 7, 30, and 20% was observed 


at 400, 75, and 50°C, respectively. Therefore, the oxygen exchange 

between water vapor and catalyst surface is to be taken into account. c) No 
exchange was observed at 75°c. a) This experiment was made at 75°C. yn 

the experiments of the first series, the catalyst was enriched with o1 by 
isotopic exchange with water vapor at 400°C. The oxygen of H,0 contained es 


approximately 16 at% 0/8, Three experiments were made with the catalyst 
containing 0 8. which was evacuated at 400°C for 4 hr: 1) oxidation of Ho 
in Oo excess at 75 C; 2) exchange reaction with the oxygen of H,0; 
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3) reduction with E, at 200-250°, Results are coliected in Table 2, In 


the second series, the catalyst contained natural oxygen, was evacuated at 
400°C, treated with normal Q,, which was then sucked off at 75°C. sub- 


sequently, the device was filled with oxygen containing 4 ath on. 
addition, the exchange between Co,0, and water vapor was Studied as in the 


first series, Results are presented in Table 3, a, 
were drawn from the results obtained: 1) At a temp 

major part of ox i alyst surface 

the reaction. 


while a treatme 
13-39%. There are 
1 non-Soviet-bloc. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya, Karpov) 


SUBMITTED: May 13, 1959 
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B127/B203 
AUTHORS; Boreskoy, G. K. and Katal'nikov, S. G. 
~~. PT tea 
TITLE: Graphical method for determining the coefficient of isotope ae 
separation in stepwise compression of the mixture to be 
separated 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 6, 1961, 1240 - 1245 


TEXT: The separation coefficient «of Rayleigh's formula was graphically 
determined. The individual process of separation is described by the 
y(1-x) 
equilibrium formula = and the material balance formula 
a "= FCiayy 65) eta 


Yo = Ox + (1 -@)y (6). 1, Q ana (1 -@) are the numbers of moles of the Pi 


substance to be separated in the initial, exhausted, and concentrated flow, 


respectively. To = Z is the reduction of the flow of substance during 


separation. Yor X» ¥ are the molar parts of the isotope to be concentrated 
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in the respective flows. The joint solution of the balance equation and the 
equilibrium equation determines the concentrations X5 and yy in the ex- 


hausted and concentrated flow of the individual steps of separation. For 
the graphical determination, the straight line corresponding to Eq. (5), 
as well as Eq. (6) transformed with Z = eee, are plotted in a coordinate 
system. The tangent of the angle of inclination of this straight line 
indicates the reduction of flow of the given step. The intersection of the 
straight line y= (1 - 2, )x; + Z:y;_, with the diagonal y = x indicates 


the concentration of the respective isotope in the respective step. The 
equilibrium curve and the diagonal y = x were plotted in the coordinates 

(y isotopic concentration in the concentrated part plotted on the ordinate, 
x concentration of the same isotope in the exhausted part plotted on the 
abscissa).» From the point of the diagonal where y = y , a straight line 
with the inclination (1 - Z,) is drawn to the x-axis. “The intersection with 


the equilibrium curve indicates the concentration of the isotope in the 
first step of separation. From this intersection, a parallel is drawn to 
the abscissa as far as the intersection with the diagonal. A straight line, 
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tangent (1 - Z,), is passed through the new intersection as far as the 
2 


intersection with the equilibrium curve, Figs. 1 and 2 show this on the 
example of isotonic exchange between BF, and the BF,-anisole complex. It 


is shown that the graphical determination permits a calculation of the loss 
of partially concentrated products. The amount of loss must be‘entered in 
the corresponding quantity as. For determining the separation coefficient, . 


the method is first conducted with the value x determined by Rayleigh's | 
formula. This hypothetical value x is then plotted on the abscissa, and: 
the end concentration Yn? graphically predeterminied for this value, on the 


e 


ordinate. The intersection of the ordinate Ve with the curve obtained 


determines the required valuew. The optimum distribution of substance 
reduction over the individual steps is calculated. In small intervals, the 
equilibrium curve can be substituted by the straight line y = ax + b (10). 
The value x calculated=from Eq: (10) and (6) gives 

: y.-1 


ae 


ae 
a 


v4 = 24Y, ~ (Z, - 1) 
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The same is made with the second step. Thus, 

eee Zatyo-+ Zab + 2b + b (4 — 4) —b (25-+.2/2,) 


2+ (447%) (a—1) +(a—? (14) 


-This equation is differentiated; it yields ze = Z, and confirms that 2, = Z 
& paper by G. M. Panchenkov et al. (Zh. fiz. khimii, 
21, 1951, 1957), as well as by Ye. M. Kuznetsova, A. ¥, Makarov, G. M, 
Panchenkov (Zh. fiz. khimii, 32, 2641, 1958). There are 4 figures and 9 
references: 3 Soviet-bloc and 6 non-Soviet-bloc, The three most important 
references to English-language publications read as follows: . y, Taylor, 


H. C. Urey, J. Chen. Phys., 6, 429, 1939, -A. A.. Palko at al., J. Chem, 


2° 


Phys. 28, 211, 1958; ibid., 29, 1187, 1959, 


ASSOCIATION: Moskovskiy khimiko-te 
Mendeleyeva (Moscow I 


De Ts Mendeleyev) 
September 9, 1959. 


khnologicheskiy institut im. D. I. 
nstitut of Chemical Technology imeni 
SUBMITTED: 
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(Nitrogen—Isotopes) | (Nickel) 
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AUTHORS: Woreskev,—G._K.,. Corresponding Member AS USSR, Dzis'ko, V.A., 
and Tyulikova, T. Ya. 


TITLE: The Effect of Water and Oxygen on the Polymerization of 
Ethylene Upon Chromium Oxide Catalysts 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 1, 
pp. 125-128 


TEXT: Greatly differing data of the efficiency of chromium oxide 

catalysts in ethylene polymerization (Refs. 1-3) gave rise to the present 
paper. Impurities are assumed to have an effect. The present paper gives an 
account on the effect of water and oxygen on polymerization, The catalyst — 
was made of g epitnesa li cate Carrier, bulk weight 0.43, pore radius 

40-60 A, surface 300 m /g. This base was impregnated by chromic acid, 

dried at 110°C, heated to 250°c, and activated by 4 hours! heating to 

400°C at 1073 torr. The finished catalyst contained 5% Cro,. Primarily, 


experiments were made with extremely pure ethylene. Purity was attained by 
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passing CoH, at a pressure of 50 atm throu 


gh carbon filters, through a 
column with nickel- 


chromium catalyst (for 0, removal), and through columns 


203 (removal of water). The solvents, hP-1 (BR- 
8asoline, cyclohexane or heptan 
by 41,0, and blowing-through of 


per-million 0 


1)+type 


nd oxygen 
contained about 5 parts- 


& were also freed from water a 
Ny. Purified CoHy 


2 and H,0, the solvents contained abo 


ut 5 parts-per-million 
H,0. Polymerization took Place in a stainless stee 


1 autoclave of 1 liter 
volume. Special measures (breakoffski for catalyst- 

magnetic mixer) Prevented access of impurities during the reaction, 
Processing was ag follows: Heating of autoclave to 200°c, evacuation for 
two hours, cooling down to 100°C, repeated blowing-through of pure CoH, 
Subsequently, 300 & of purified gs ave 
by means of Nos followed by ¢ 


Curves I of Fig. 
Card 2/ 4 


containing ampoule, 


Olvent were pressed into the autocl 
244 addition up to a pressure of 35 atm 


2 (polymer yield versus Catalyst concentration) and 


Fig. 3 
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4 shows the effect of oxygen upon the " 
umed that the impurities are adsorbed bo 
activity centers. :The authors thank 
r'kovskaya baza NJINP (Gor'kiy Base 
f the Petroleum Industry) for 

There are 4 figures and ; references: 2 


ASSOCIATION; Fiziko-khimicheskiy institut im. L. Ya. Karpova (Institute 
of Physical Chemistry imeni L. Ya, Karpov) : 


SUBMITTED: August 17, 1960 


Legend to Pig. 2: I: Water Content in the solvent 5 parts-per-million. “ 
II: Water content in the solvent 20 parts-per-million; a) content of = 
catalyst in the solvent, b) polymer yield. ; 
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AUTHORS 3 Dzisyak, A.P., Bopsskeys, Gake, and kasatkina, L.A. 


TITLE: An investigation of homomolecular oxygen exchange on 
the netal oxides of the fourth period 


PERIODICAL: Kinetika i kataliz, v.3, no.1, 1962, 461-90 


TEXT: The object of the work is a systematic investigation 
of homomolecular exchange of oxygen on oxides of transitional 
metals of the fourth period in order to elucidate the mechanism 
of the intermediate interaction of molecular oxygen with oxides 
and the establishment of the relationship between the catalytic 


activity and chemical nature of an oxide. In the reported part 
of the work the apparent activation energy and the order in 
respect of oxygen of homomolecular oxygen exchange 


16 18 
0, 0, = 2 
on the above oxides were determined. The study was carried out 
in a static circulation apparatus described earlier (Ref.5: 
Kinetika i kataliz, v.2, 1961, 386, 727) by the present authors 
and V.Ye. Kochurikhin. The starting non-equilibrium mixtures 
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of isotopic oxygen molecules were prepared by mixing enriched 
oxygen with a concentration of 180 of 37% with natural oxycen 

in a ratio of 1:1. The control of all types of oxygen molecules 
waS carried out with a mass spectrometer M\j-1305 (MI-1305). 

The relative accuracy of measuring the concentration was + 1s. 

A sample of oxide charged into the reaction vessel was treated 
for 8 hours in a vacuo (i075 mm Hg) at 400 °C. Subsequently 

the isotopic exchange of the oxide investigated with molecular 
oxygen was carried out. To remove the distorting influence of 
isotopic exchange, all samples were kept in oxygen with the 
initial concentration of heavy isotope until cessation of the 
exchange, noreover, before each measurement the catalyst 
specimen was retained in:‘the initial mixture to establish a 
stationary camposition of the oxide. Due to this treatment the 
content of 185 in gas during homomolecular exchange reaction 
remained constant. The preparation of oxides was described 
previously (Ref.4: V.V. Popovskiy, G.K. Boreskov, Sb. Froblemy 
Kinetiki i kataliza, v.10, Izd-vo AN SSSR, M., 1960, p.67 y 


An investigation of homomolecular .., 


(Symposium: Problems of Kinetics and Catalysis, v.10, edited by 
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AS USSR, p.67). The powders were pressed into tablets and crushed 
into grains of 3 mm. Specific surface of oxides was determined by 
low temperature nitrogen absorption. It was established that the 
activity of the oxides investigated in respect of homomolecular 
exchanges increases in the following order: 

TiO, < V20, < cr,0. <Zno < Fe,0 <cuo = Nio <™Mn0, x Co,0)- 


An investigation of homomolecular ... 


The velocity of homomolecular exchange is equal to the initial 
velocity of isotopic exchange between molecular oxygen and oxygen 
of the respective oxide. The following stages of the reaction 

are necessary for the homomolecular exchange: 1) adsorption - 
desorption of molecular oxygen with its dissociation into atoms 

or ions; 2) migration of adsorbed atoms or ions along the surface. 
For isotopic exchange between oxide and gas a’ stage of 
substitution of an ion in the lattice with adsorbed oxygen is 
necessary. Two possible mechanisms can explain the equality of 
velocities of homomolecular and isotopic exchange, (1) Adsorption 
- desorption of molecular oxygen takes place at a much lower 
velocity than the exchange of adsorbed atoms or ions of oxygen 
with ions of lattice oxygen. In this case the ratio of 


Card 3/4 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7" 


"APPROVED FOR RELEASE: 06/09/2000 


CIA-RDP86-00513R000206320001-7 


nee soma 


S/195/62/003/601/005/010 
E07 1/E136 


concentration of molecules 169 189 to 189 18 in the gas should 
remain constant, (2) Oxygen is adsorbed with dissociation into 
atoms or ions but the desorption, due to a low concentration or 
mobility of these atoms or ions, takes place mainly on their 
recombination into molecules with ions of lattice oxygen. In this 
case the ratio of 169 185 to 189 185 should increase in the 
course of the reaction. Previous experiments (Ref.5) with V205 
and V205 with additions of alkali sulphates favour the first 
mechanism, However, these results cannot be transferred to other 
oxides without special experiments, 


An investigation of homomolecular ... 


There are 5 figures, and 5 tables. 


ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut im. 
D.I. Mendeleyeva 
(Moscow Institute s* Chemical Technology imeni 
: D.I. Mendeleyev) 
SUBMITTED: November 15, 1961 
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ABORESKOV,—G.K.; VASILEVICH, L.A.; GUR?YANOVA, R.Noj KERNERMAN, V.Sh.; 
SLIN'KO, M.G.; FILIPPOVA, A.G.; CHESNOKOV, B.B, 


Oxidation of ethylene in a fluidized bed of a catalyst. Kinet 
kat. 3 n0.22214-220 Mr-Ap 162, (MERA 15311) 


i. Institut kataliza Sibirskogo otdeleniya AN SSSR i Fiziko-khimi= 
cheskiy institut iment L.Ya.Karpova. 


(Ethylene) (Qxidation) (Fluidization) 
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Quantitative characteristics of catalytic activity. Kin.i kat, 
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(Catalysis) 
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Catalytic activity of organic polymers, Part 3: Some regularities 
of catalytic activity on the chelate po rs of various chemical 
composition and structure, Kin,i kat. 3° no.5:680-690 S-O '62, 

(MIRA: 16:1) 
1. Institut kataliza Sibirskogo otdeleniya AN SSSR {' Moskovakiy 
gosudarstvennyy universitet imeni Lomonosova, , 
(Chelates) (Catalysis) 
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AUTHORS: Shendrik, M.N., Boreskov, GKa, Goryainova, R.M., 
Slin'ko, M.G. 


TITLE: Method of investigating catalysts undergoing rapid 
activity changes during the process of reaction 


PERIODICAL: Kinetika i kataliz, v.3, no.5, 1962, 797-799 


TEXT: A laboratory scale installation for studying circulation 
of reaction mixture with a continuous flow ef catalyst through 
the reactor is briefly described. The method is used in the 
dehydrogenation of butane. The circulating system was kept at 
a constant pressure of 30 mm Hg. The reaction mixture was 
continuously removed from the reactor and, its volume analysed 
chromatographically. Precipitation of carbon on the catalyst was 
also determined. It was shown that with the reaction gas : 
circulation of 200 to 270 litres/hour, and the dehydrogenation 
reaction at 550 to 590°C, the time of residence of the pseudo 
liquefied catalyst in the reactor for a period of 11 to 20 min, 
equilibrium was reached within 4 to 6 hours and its stability 
retained as long as the volume of the catalyst permitted. The 
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activity of the catalyst expressed as litres (CyHg + C46) /litres 
of catalystshour was measured by changing the residence time of 
catalyst in the reactor. Details of five runs with butane feed 


ranging from 6.6 to 12.7 litres/hour are given. There are 
1 figure and 1 table. 


ASSOCIATION: Giprokauchuk Institut kataliza SO AN SSSR 
(Giprokauchuk Institute of Catalysis SO AS USSR) 


SUBMITTED: June 1, 1962 
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AUTHORS: Yermakov, Yu. I., Boreskov, G. K., Corresponding Member 
AS USSR, Dzis'ko, WV. A., and lvanova, L. I. 


TITLE: Low-temperature polymerization of ethylene on chromium oxide 
catalyst 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 5, 1962, 
1139-1141 


TEXT: The polymerization of ethylene at 715°C, i.e., below the m.p. of 
the polymer, on a chromium oxide catalyst, whose preparation has been 
described earlier (DAN, 136, no. 1, 125 (1961)), is discussed. The 
experiments were made with high-purity CoH, (1-2 ppm GO,» 3 ppm H,0) in 


purified n-heptane at constant pressure (5-15 atm). The following 

results were obtained (Fig. 1): (1) an induction period was observed 
(30-150 min), which was shorter at higher pressure and higher concentration 
of the catalyst; (2) sfter the induction. period the reaction rate 


remained constant for a long time (at low catalyst concentration up to 
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20 hrs); (3) the polymer consisted of 0.2 to 3 mm large granulae; 

(4) the initial grains of the catalyst had a size of 0.5 to 1 mm. 
Catalyst particles of 1-10 »» were found on the surface {not in the bulk) 
of the polymer grains; (5) a threshold concentration of the catalyst 
exists below which there is no polymerization. Hence no polymerization 
occurred with 0.0274% catalyst in the solvent, and a slight 
polymerization with 0.0325%; (6) the activity, A, of the catalyst, 
depends on the pressure, P; A = aP™ (a,n = constants). At < 9 atm, 
n-~ 2, at 11-15 atm, n~ 3; (7) the molecular weight, MW, is 
independent of the catalyst concentration, but depends on P: at 9 atm, 
the MW was 110,000-125,000, at 15 atm, the MW was 400,000-600,000; 

(8) a maximum yield (1800 g polyethylene per g catalyst) was obtained 


at 15 atm and 0.0520% catalyst concentration. There are 4 figures and 
1 table. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imoni L. Ya. Karpov) 


SUBMITTED: January 11, 1962 
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Fig. 1: kinetic curve of GC, P polymerization at 9 atm, 75°C, 
catalyst concentration 0.336%. Legend: abscissa time, min; , . ie 
ordinate ¢ CoH /e catalyst*hr. pee 
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Table 1. Study of chelate polymers. aa 


Legend: (A) polymer; (B) Organic Compound on the basis of which the a 
polychelate was isolated; (D) Chelate center; (E) Composition of id 
polychelate; (F) sodium bis-di-thiocarbamate; C) a-thioalkylpyridine 
amidodiphenyl; (3 2b Rubianic acid; (K) Poly~(4,4! bis)-a-thio-2,6-lutidine 
amidodiphenyl; (L 915'-methylene-bis-salicylaldehyde; (m) 3b Diacetyl 
resorcinol; (P) 4b Dinitrosoresorcinol. 
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AUTHORS: Kuchoyev, Ve Les and Boreskov, G- K., Corresponding Member 
AS USSR . 


ITLE: Catalysis and adsorption of hydrogen on germaniun filns 
PERIODICAL: Akademiya nauk SSSR. Doklady, v- 145, no» 4, 1962, 853-856 


TEXT: a of Y. L. Sandler, M- Gazith (J. Phys. 
Chem., 63, talytic activity of sputtered Ge films. 
i a contact between the Ge and the 

\C atalytic effect by immersion in 
Liquid Ga- ‘the ampoule was heated to 450°C and evacuated to 3-10-77 mm Bg, 
pefore sputtering on the Ge. This was done by passing 4 current (13.5 a) 
through the W coil, with the ampoule immersed in liquid nitrogen. 
Catalytic activity and rate of H adsorption were measured according +o 
Kinetika i kataliz, 4, no. 3, 356 (1960). Results: (1) The specific rate 
of H, adsorption was (29 - 56)°10714 mole/em?-secmm Hg. (2) The catalytic. 


- : 2 
activity of H- D exchange at 100°C was less than 1°10 Vncle/en *seC, 
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Catalysis and adsorption of ... B101/B138 
i.e., in agreement with K. Tamaru, M. Boudart (Adv. in Cat., 9, 699 
(1957)) and five times less than the values of Sandler and Gazith. This 
is attributed to the fact that these scientists had not eliminated the 
catalytic activity of the W.coil. There are 3 figures and 1 table. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova 
(Physicochemical Institute imeni L. Ya. Karpov) 
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Fig. 1. (A) Reaction vessel for studying the rate of Ho adsorption on Ge 
films. (1) ampoule; (2) Mo lead-in, 3.5 mm diam; (3) coil of 0.5 mm 
Wowire; (4) graphite crucible; (5) glass tube; (6)~0.1 g Ge; (7) iron 
wire which is removed with a magnets (&) Device for immersing the W coil 
in liquid Ga. (1) ampoule; (2) iron bar with whieh the taa% tube 

(3) containing Liquid Ga (4) is raised toward the W coil; (5) copper wire 
for fixing the device in: raised position; (6) glass rod operated by iron 
bar (7) sealed in glass, for removing air bubbles from (3). 
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“SOURCE: Kinetika i katalia, ve hy no. 3, 1963, 492-49. 


"TOPIC TAGS: chromium oxide, CrO sub 3 catalyst, polyethylene, catalyst carrier, — = 
activated CrO sub3 00 a 7 a ue as 


_ were investigated: CrO. sub 3 concentration, nature of carrier, reactivity with =~ 
‘solvents. Pure CrO sub 3 is completely dissociated at 400 degrees, while with 5%. 
CrO sub 3 on silica gel, Al or Ng silicate at the same temperature 90% is. still in © 
the hexavalent state and at 800°degrees, 30% of the Cr is still hexavalent. Ine — 
‘ereasing CrO sub 3 from 5 to 20% on the earrier decreases its activity, apparently: 

. because of decrease in dispersibility. CrO sub 3 on a carrier is most. rapidly re- 
duced in methycyclohexrane, moderately reduced by cyclchexane and n-heptane and 
cleast in benzene; pure CrO sub 3 does not react with heptane due to formation of —. 
dayer.Cr sub.2 6 sub 3. When activated CrO sub 3 catalyst is treated with solvent, 
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“polymerization: induction: period is: prolonged (to: provide: for desorption of solvent~~ 
-reaction products from catalyst surface), but catalyst activity is actually in- 
creased. EPR spectra of activated and.of activated cyclohexane-treated catalyst 
show same signal intensity, presuming seme amount of reduction to Cr sup +5. 

Hence solvent does not participate in formation of active component of the cata~. 
lyst; catalyst. activation is determined by surface combination of the Cr with the 
carrier. "EPR spectra were taken at. the Institut khimicheskoy figiki AN SSSR . 


“(Institute of Chemical Eiyeiesy Academy of Sciences SSSR." Orig. art. has: 3 . 
figures and 3 tables. = ees 
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-@TTLE: Homomolecular exchange of oxygen on /zino oxide at low tem- 
_? peratures ; 


-:; TOPIC TAGS: zine oxide, zine oxide catalyst, homomolecular exchanges; 
|! catalytic action, oxygen 16, oxygen 18 
5)? ABSTRACT: This study was prompted to determine the causes of cataly-: 
J+ $4e action of Zn0. To comprehend the causes, one should understand | 
i the nature and character of bonds formed by the dissociative chemo- — . 
‘| sorption of oxygen on the surface of oxides. The exchange reaction | 
tat poom temperature not only affects ZnO (an n-type semiconductor), <-- 
~ } but also NiO -(a' p-type semiconductor). The reaction was investigated. 

i py means of homomolecular exchange of oxygen isotopes ane - 
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it a . 
| ot® + o8 = 2026 o18 on ZnO calcined at 8500, and then rapidly 
+} cooled to 25; -63 and -194C; At the two latter temperatures the ex- 
change rate is close to that at 4250, and the product has a stable |; 
i activity. The apparent activation energy at these two temperatures 
.| 4s 0.18 kcal/mol. ‘The exchange rate in the initial moment at’ 25C is | 
i many times greater than in the 425-5000 rangee In oxygen atmosphere i 
"| there is a rapid deactivation (5-6 hrs) of ZnO, but deactivated ZnO | 
-° gan be reactivated with zinc vapor. The catalytic activity of ZnO 
f.:. is caused by zinc excess.‘ This can be the internodular zine of the ‘ 
-} gurface oxide layer, 1.e., Zn dissolved in ZnO or zinc formed on the | — 
_; surface oxide layer and adsorbed by same. Origs art. has: 2 figures | 
‘i and 2 tables. : 
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“MPITLE: Bi-temperature separation in ‘systems with solid phase 


"| SOURCE: Zhurnal fiz,khim, v. 38, no. 1, 1964, 115-124 


as a 
eh nf 
“!TOPIC TAGS: bi-temperature separation, binary mixtures, counterflow, | ae 
{two-phase exchange, linear velocity, moving zones, temperature zones, 
‘;cold columns, hot columns . : 


~ {ABSTRACT: A study has been made of the method of binary mixture oe ad 
{Separation which is a new version of the bi-temperature method. The 4 acme 
_jlatter is used in a counterflow two-phase exchange in gas-liquid is apnea ce 
{systems , and it facilitates the separation process in systems with 
“a solid phase. The first series of tests involved the use of a 
_jseparating column consisting of four sections, and the column it 
- lemployed in the second series was made up of 10 stich sections. The ;! | 
-jrelationship between the degree of separation and the flow ratio in 
_jthe hot and cold column was investigated. A characteristic feature <1 
iof the bi-temperature method is the relationship between the dis- . |; | 
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-ttribution of the component concentrations in the column and the flow. © 
"ratio. 
3 lconcentration by use of the column as the 
-jones is accompanied by appropriate shifts 
. contours. 


hot and cold zones were of the same height. 
. dhours to achieve 


» solution in the ion-exchange column, and the test results indicate’ 
_a high degree of such efficiency. 
Formulas and 2 Tables. / 
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‘movement of the temperature: 
in the iconcentration 
The maximum degree of separation was achieved when the 
It took only a few 
: a stationary state of the concentrations. The | 
“separating efficiency is determined by the linear velocity of the © 
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é 


D. I. Mendeleyeva (The Moscow Mendeleyev Institute..of: 
chemical technology). aan Bo 


er 
+ ks 
Ae 


DATE ACQ:-14Feb64:: ~ ENCL#! 00. 


NR REF SOV: 005°!” .* OTHER! 000 “#1 ' 
eee ee ee 


APPROVED FOR RELEASE: 06/09/2000 


CIA-RDP86-00513R000206320001-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7 


BORESKOV, G.K.; MATVEYEV, K.I.3 OSIPOV, A.M.; BUKHROYARSY, PJP. 
sat a Sraesett eines eee 
Flow-through circulation apparatus fer studying reactions of gaseous 
substances in the presence of a liquid catalyst. Zhur.fiz.khim, 38 
no.822104-2106 Ag "64. (MIRA 18:12) 


1. Institut kataliza Sibirskogo otdeleniya AN SSSR, 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7 


POs G. Kes SHCHEKOCHIKHIN, Yu.M.3; MAKAROV, A.D.; FILIMONOV, V.N. 


“Use of infrared absorption spectra in studying the structure 

of surface compounds formed during adsorption of ethanol on 

Y-oxide of aluminum. Dokl. AN SSSR 156 no. 4:901-904 Je '64. 
(MIRA 17:6) 


1. Institut kataliza Sibirskogo otdeleniya AN ot i Leningradskiy 
gosudarstvennyy universitet im. A.A.Zhdanova. 2. Chlen-korrespondent 
AN SSSR (for Boreskov). 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206320001-7 


[BP (5) /2/ BAP (a) /ENP( bd) Pe- 4, /Pr-i,  RAEM(4)/SSD 
: nates) ot) 5D /®M ae ie oe ie 
_-8/0020/64/157/002/0385/038; - 


_. AUTHOR: _Boreskov, G. Ks; Kazanskly, Vs Boy Mishobenko, Yu. A.f Pariyskiy, G. Be 


TITLE: The nature of active centers in hydrogen isotope exchange reaction on 
irradiated silica gel. VW 


- | SOURCE: AN SSSR, Doklady*, ‘vs 157, nos 2, 1954, 385-387 

; TOPIC TAGS: hydrogen, deuterius,; silics gel, elect 
: 3 Beis Slectron paramagnetic resonance, ' 
| Spectrophotometry, isotope exchange, irreversibie orpbion, gamma irradis ; 
hyirogen deuterium exchange reaction = eee ee nee 
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exchange reaction was measured at 
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at. 7jC X and 0.7 mp pressure, Tha isotops 
composition of hydrogen in the course of reaction was measured by means of the 
‘electrical conductivi: ¥ of the mixture, Adsorption measurenents vere done at roo | 
: temperature and 5x10°5 to 5 mm pressure. The absorption in diffuse scattered 
' Light was measured at roan temperature with an SF-4 spectrophotaneter {see fig, 1 
of the euclosura) modified for this purpose according to Ye. I. Kotoy (Optika i 
| Bpektroskopiya, 3, 92, 1959), EPR spectra were measured with microvavs! sepetro- 
2 of the enclosure), During irreversible adsorption’ 
1000), they dissociate and electrons are transferred | 
with consequential reduction of acid centers inthe . 
this process reguired enargy of activation it 
Vemperatuxe, The isotope exchange of hydrogen | 
very Same centers, however, adsorption is not - 
merely results in weakening of bonds between 
At elevation of temperature the rate of 
reases whith results in vanishing of active 
of the radiation produced defects iesdsa to tha 
part of them remains intact, undisruptea by the | 
hydrogen, ‘hese defects are catalytically active 
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‘ABSTRACT: ‘This Author Certificate prasenta a mathod for producing polyethylene by 
low-temperature polymerization of ethylene with a chrome-chrome oxide catalyst in an 
environment of inert solvent at low pressures. In order to obtain polyethylene with 
a low ash content, an inert solvent containing water is used for the environing 
medium. Water ia introduced into the solvent in amounte of 20-32 parts per miision. 
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